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(54) GRAPHITE PARTICLE, ITS PRODUCTION. LITHIUM SECONDARY BATTERY AND 
NEGATIVE POLE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery excellent in rapid charge and 
discharge property, cycle property, irreversible capacity 
at the first cycle or the like, a graphite particle for 
obtaining the same and G producing method therefor. 
SOLUTION: The graphite particle has a particle 
structure, which is formed by aggregating or bonding 
plural flat particles so that oriented surfaces are non- 
parallel to each other, and is covered with an amorphous 
carbon on the particle surface. The producing method of 
the graphite particle comprises forming a graphite 
particle by a method containing a process for mixing a 
graphitizable aggregate or a graphite, a graphitizable 
binder and a graphitizing catalyst, a firing and graphitizing 
process and a pulverizing process, and next, covering 
the surface of the graphite particle with an organic high 
molecular compound and amorphously carbonizing the 
organic high molecular compound. The negative pole for 
the lithium secondary battery contains graphite particle 

or the graphite particle produced by this method, and the lithium secondary battery is obtained 
by using graphite particle or the graphite particle produced by this method as a negat.ve pole 
material. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 



23.10.2000 



BEST AVAILABLE COPY 



Lii... / A, 



.,..,1 O \r>A\ 



^ir,; «x« in/PA1 /rP. R ,.lt/detail/main/wAAALsaOafDA41 1 19921 1 PL... 04/1 1/04 



• 



09) B^mmsf (j p) 



da ^ m & & $s < a > 



4#PI¥1 1-199211 

(43)iiHB ¥J£U¥(1999)7£27B 



(51)Inta.' 




F I 




C 0 1 B 31/04 


10 1 


C 0 1 B 31/04 1 0 1 B 


H 0 1 M 4/02 




HO 1M 4/02 D 


4/38 




4/38 Z 


10/40 




10/40 Z 








IS*«<D»5 OL (4 7 1) 


(21)ffl&## 


ftK¥10-8151 


(71) USA 


000004455 






B3tffcJfcrfK#5££*t 


(22)ffiIgB 


¥f£l0if (1998) 1)1 20B 




mmSSi^^H«f« 2 Tl 1 # 1 ^ 




(72)3E§H# 










^«imH3t*ttJl|lBIHTB3Sl# Eft 














(72)5693^ 


5# «A 








^«JRB3trfrtt;i|Br=TB3Sl# Bft 














(72)S8?*g 










^tti^BS:^tt;iiBr=Ti3#nt Bft 














(74) A 













(54) «gW©fc5ftO JR«e^, *©«MS» U#*lk=yfc««»tWtOA« 



(57) [£t« OKE«) 

»»*»^t*i8» fed. ■ sMWfrsia, wt* 



5 



6 iESS 



8 * v h 




© * ^ -fe 1/ • 



til 11 
III §|| 

ill I 
I 

,'JJUJ 



1 2 



7 safifc 



^ 1 IE« 



RpqT AVAILABLE COPY 



[MAUI 2] JK»{kBHJIfc#**X8a«* *«Mt^« 
m# t -Wit Ut * 5 IS*^ 3 1 'J ^ -> K-XMM 

im&m 5 ] m*m 1 E»©juatt?x«:|»#* 2 e 

[§£BJ3<Df¥i|ffl&!ttBE] 
[0 0 0 1] 

^SOtHlft, ««BK«»tt» <M*>Msi£&tf£ 

So 

[000 2] 

[«*©«*] GaEJMBtt^tt* fH^tfjSJRWBtt^ 

ti. ^BH6 2-2 3 4 3 3-sf £:$Btc^£*iS<fc ? K> 
oTVSo 

[0 0 0 3] LfrL&tfS>> flMBtefitfJBiL"^** 

tc j: o r c m?5ft<omfrfc «fc mfiirt^®^ 




11-19 9 2 11 

2 

v^t >ns tt*M£T-r s Baffles s t£ o t?* 
[0004] sfc* ttasBBa^sftKM^RKaa^tt, 

pJjMgatfAt^k^F^tf&So Z^fc- JtSt®*§ 

*«*e# ssjwcis < a* w^^it- s * -5 ^isii 

[0 0 0 5] 

So 

[0006] SS*^ 3 Rtf 4 BKORUII., 

testis k fc feic, asffirt-eosaE-'^y *^»«J« 
-2- rfst AVAILABLE COPY 



3 

[000 7] 

ft««X«JR», aiMCTEax-r >#fttf*«Mfc»* 

*s-&-r*ia* mbe • iMWb-r*ia» «»M-*ia 

igffitclS-rSc 3Rfc*»W«» ISOEaaa^XtiaE© 

a&at;: *o»6n« aaa? *a* tt * 5 y *■ •> a 
^.k^aaaaffifcH-r*. s&ic#fiiB«, fife 

JUBtt? X«ME©8BM* •= * 5 * ti« «MBtt?*» 
[0008] 

?*aa» Efaffi*'WfTfc**«k3fca£XfcttS£« 

&W^ntfafc¥6£&^®*ElRlIBi:L-C, ISIS 
©a^^^n^tlOEl^Jffi*— ^Waft^^ 3 £ 

[0009] i«©if«osftt. tfnmci*. ata 

3£«©ffifre>. LTV ->S i><Dt>W& SMffiti 
^F*fi«Kffiffl-r* i:> aa<*±Ka»*Sa*HB4!lL» 
<, aaaJBK 'J j5&tHLa<&**:*^ 

s &n* y f-* 3MM©*3©aftWttRtftf-f * 

[0 0 10] *^T*(4. £<D&~>%m%i%L¥<0%M<n 

-»$fctt£»*#flaaa-e»ar4 c i:* s msT'$. 

&©&# J $>aaffifi©>S#J *±&&wr$ % tz #> tc ti 

a©3fc»asa#-!KK'Jos i> c t * &a^«j©3Ctt« 




(3) WHAT 1 1- 1 9 9 2 1 1 

aa#**<«Tu asaoy^A-^arafca* 

[ooi i] a*Mfry*iifc»B-r*#aaKa©a« 
«a t * * a«a$MPffc£a©**&tf c n^ft t r 
asti^^aaaaoaaaKoif^TiiaKftijatt* 

#y«[ke— ;u, #y*{tir— y-rv, aa 
<t#y^t£-^fc£©^a?>{te-^lilim> *'JT 

/0 ShVSF«flB, *yT5F«Ka^OH«TKa{tr 

«an, cattey*, t7^e-y 

•y & if£D<j; a ftsaBTKaffrrsaaatf^fl:* 
%*^if6n«o asaa^affifcaa-rs^aaaa© 
afcLT«, aaaoaJBtt^aaicWbTo. ias 

TESts^a©/^^*-'^ o. i ~2 oaa%T-a5?> 
cw^wiK, i~i 5aa%T**cfc«<«6- 

20 [0012] *mR(Dm%ifiL?<V7 h J±» 5 WT 

c aa^-earttiitfjtfEift lih< a 
y^A^*>-#aa©aa^ai#i£;Rtf-y-'i' 

WTT-feSCi:^J:0»*LV' o %is. 7X^^ hit 

^^btb«, aaax-ass^^it^u. eaci oo 
jo [0013] ±E*«woa«Btt ; F«. WEaaftwra 

%#«X«.m\ Ok®<mm*'W >#RVMM\Mt* 

*M^-rsia> aa • aaftrsis, wswaia 
*a«r^r»K* oafiak^s^Hb, *if^a«*»? 

»?{ta»*3pa«aa<tr* c t ic «t ott s c 

40 «, «ij*tf39!sa»i»*. AaaiBwaa^aat?** 
^i»*«^fentf»»i:*JH«av^ aiBfl:aaa«»x 
{ia& v ©i&s«. #5wi-e«a«- *aatt?oaa* o 

[0 0 14] ^it^tt/U>iftLXlt. mx.is. 

erfiis, Aaa©aaey*\ sasiit: 
■ti^si. aBraa*a*^oa«a«a^atf6ti*. 
/vfvjrcE^iB, a»taa**ax»aiBic« 

L, 5-8 0Sa%^D-TSCi:*W*L<. 10-8 
0ll%i^M5ci:* 1 J;!)ff$b<« 15-8 011 
50 %»t5Ct^5)li:!iftL^<, /WiTiOim 



-3- 



m 



o • 

WBfc'W WK««tt*<, 

*-/V«OPRC»» 5 0~3 0 0°C##i:b<, M 

mitw^m<om^it, 2 o~ 1 0 o°ctf»£ 

[0 0 15] JiMBftM«i:bT», -v^ 

[0016] «ua • siiBftxa, i»» 

a*ufc**»*, Mfig-nmb/cm, »sM-*ct*« en 
0. fit* • m.mfcmc>uv-?-<D^mmm*'n*>m 
4*. «*ttwes«*Jt«fkL«^*H*-*fTS e £ 

ffi*Tjft)«-r*^ffi*W»f &tl*o IMBftOiSStt 2 0 
0 0 «CJSLL*<#S U < > 2 5 0 0 •CJiUiT-fc* C 
$L<> 2 8 00~3 200t;T'S5Ci^e.£»S 
Lv\, IMBfta«^«vi:. JR»©fSB©fSta , «<* 

[0 0 17] tOTfcrgfcfcfT, fMWffiKO^TttW 
So t9#ftO¥i5ffi-?S« 1 ~ 1 0 0 m mi 1 !?* L < , 




1 1- 1 9 9 2 1 1 

0 

[0 0 19] #VT*, »6tlfc*»**Wfc*tt*«* 

©fig t fcj^«^©R««*#fi*B*f s *\ cti 

6 0 0'CfiU:* t #*l/<, 600-1 20 O'Ctf&Qtif 
[0 0 2 0] «HE»«att : FX«WEO«3fii*K«k 

h ^»*{* t—mtisrvf-v i±-xwmm n.m t -r & 

l<> #u7-s»fl:K— y^xwKWi^- 
3 0—7 0li%fflV^n5il fcAWSLi/ 1 , 

[0022] ±m-<-*hznm.fct-MtL, 

^fflT*#5 0 *fc-*{b8, flf>J*tfn-/l/, /bXf© 
[0 0 2 3] COi 5 C UTff 6nft'J f 9i.-3WKi 

sty f>>i»*y vr^tifitfe^tt^ ie^^ 



-4- BEST AVAILABLE COPY 



□ 

[0024] ^^mizt3^^vf-^L.-^mm<D^.mK 

2> LiCoOz, L i Mni04«**3SX«Jg'&bTffi 
ffltSCfctfT'tS. Ifglittti, L i C 1 04. 
LiPFe, LiAsFe. LiBF«, LiSOaCFs 
^(D'Jf-^i*^^ $|Atfx?-L'>'# — K S'X 
^/l/j!j-#*-K s?^h*s/x#y, ->*^^;b*-^ 

[0 0 2 5] ■fe7<l/-*fcl/Ctt, mtfsK'Jxf-U 

ftfcOStlffltSCfctf-pt*. =5*5. H-IKRMS'J 

H 1 fcfe^T, 11*281, 2ttft«, 3«-fe/<U-*, 
4&H$*7, 5«A8i*7. 6t±IE«iS, 7tttiS 

[0 0 2 6] 

mmm i ~ 5 

( l ) JMBtFFOMH 
sp^ag^5/im<D=i— £7.8*5155 OMSSP, ;Hi 

SSPRtfa-^^-^ 1 OMSBfcS^U 2 0 0tT- 

EioE*»U 3*V*T»S**H*f, 30 00ttll 
«, /M/T-5;l/*ffiV">Tt»#U WtS^2 0/im 
OflMBtt?*flF8 bfco £ ©MSffluVF© B E T J: * 
tt*E»«3. 6mVg, 7KSlJIA5SKJ:aSffl?L^^«'J 
^*^ofc*S«, 10 1-10 5nm©feffl<£>*B?Lf*S« 
0. 9cc/gT'fe^fc 0 t#P»nfcH& v &?*l 0 0 

fflffigEjMtfttJU 77."** Mt^rS'J^LfcJgm, 2. 

J£a0JIH£ttd (002) tt33. 6 1 rmRtffSfl? 

O^t^Lc (0 0 2) 1 0 0nmJ-X±T'feofCo 

E, ffStlfcAMBtt^O^aES^Ifia* (SEM)f 

[0027] ( 2 ) if jiKKiRtta«ia«t : F ©m« 
7 x/-;ifflM*? S-)i<®'i& (Biz:^X3l(«)H> 

VP-13N, @Jg^$*»5 0MS96) l6 0M»a5 
#«LTAMB*ft? • 7x7-;l/WIfiffl*ffiiK* 
fPHLfc. B^fc7x/-**H©*JrtW*4 7% (8 
0 0t, SII6»H«*««T9JS) TfeSo CO»»* 

fee 7xy-^«HB- **y->u»*0»* 




[5 ) WHPF 1 1 - 1 9 9 2 1 1 

0 

H& v S^<07xy-;H^Ii»IS«i:O^ ; S:^ 1 

•T. ^V>T, C07x7-;HSBi1«Mli^iia? ; &^ c t> 

8 o ox^mis.Lry3.y-^mm^mitL. it&wet. 

[00 2 8] ( 3 ) h- OttScOS'J^ 

»6nfcifaKK*««*tatt? 9 oss%e, n-* 

f-A/— 2 — tfa 'J K >K JS* Lfc* 'J IMfc £x >J 
(PVDF) 1 Ofia%iI0^.T)gSUr^ 

fc*fiK£S 1 EjjVTo 7x7— ;H8flB£J^{fcLT«ffi«: 
[00 2 9] ( 4 ) inEj£fl5B#<0SB&±^!& 

m(omtmm^m^.vrc 0 iMBtt^anEU #-ys;fi 

1. 6g/cn 3 i:^S^fCOiDffffi^J^:*i6/'Co ^©SSS 
t«lESt, ^xy-^WMfcKftLTfllSMfrFaffi 
Eg&S£»;S-r5<ii:EJ:tK jb-frSSfttfl. eg/cm 3 

[0030] ( 5 ) v3-vi±-wmm<Dwm 

(3) T'(tSL'fcl&SS'<— Xb%JS* 1 0 iim(DSMM 

micm^L. sstiaau ME4 9 o*>a co. 5h 

=f-m<OW--Z it 9 0 /i mStfffiSfi 1 • 6 g/cm 3 £ L/£<, 

ftsabfcMm®* 3^ ifetcfcssmijg^ism^fi 1 

03 2 (C^r<J: o IC 15"? X-fe;l/ 9 mft?fS 1 OfcLTLi 
PF4*x^-U>*-**-h (EC) Rtfi^^l/* 

(DM C) (ECfcDMCtt*«itfl : 
l ) l ^JWU -v h7l/Oil*li:*5«fc3tc 

jgfi?bfcS?s^xn. K^mffi (mis) l l , -t^u- 

^ 1 2Rt>*«® (Effi) 1 3 £:*gJf LTISB U ^ 5>K 

7A5&ffifflb, •feAl'-^ 1 2t«5pyx^b>?S7LK 
^{gfflb^o 0. SmA/cm 2 ©^^"^ 5mV (V vs 
HI Li/Li') ST'MU IV (V vs Li/ 
L !♦) S-pffl«-r*ttH*»0iSUfci S2K1^ 

[0 0 3 1] tb®0"Jl 

^ssct© (i) x-ifmLtzm^n^-o^r, tmnm 

*©ttffl*ffto-rc±E (3) ~ (4) %*tV\ 

m^r^ 1 tc^-Te 
[0 0 3 2] tb^WJ2 
CD ^SSMO (1) TflPKLftJIMBtt^i:. lEHSOSftt (¥ 



-5- 



• 



(6) 



1 1-19 9 2 1 1 



EE 



f^n^2 0/im) ^9 0/1 0©S«ltT*fFSLiI'& 
Lit 0M»^+#IMU«*) 9 0«MKc»U N- 

(pvdf) ofift%fta*TrMSLTM& s 

(3) - (5) *ftr>rz 0 WftLfctt*. ftOEBWWO 
[0 0 3 3] 1M809 3 



9 0li»tc»U N-^^;l/-2-tfnU F>£»« 
Lfctfl^ffc^-^"^ (PVDF) *BJB»T1 01 

^-XHCO^T±fB (3) - (5) ^rtTofco 

[0 0 3 4] 
[^1] 





Ilk*) 






(cP) 


(kfcf/rnm 2 ) 




47 


23 


9. 6 


12000 


400 


Hffe0S2 


24 


1 1 


5. 0 


12000 


280 


5lfi5«3 


1 7 


8. 2 


3, 7 


12500 


260 


^flfc«4 


1 2 


5. 6 


2. 5 


13000 


240 


3cfeW5 


7 


3. 7 


1. 7 


14000 


200 


ttttMl 


0 


0 


0 


21000 


140 


Jt«W2 






1 0 (»&) 


1P000 


260 










1300 


740 



2] MS^iS*i?^S/'cd»i3fe4«KOJ*«£E* 



[0 0 3 5] 



[H2] 











\MM%) 










9. 6 


403 


343 


60 




5. 0 


405 


345 


60 




3, 7 


405 


347 


58 


mum 


2. 5 


40 6 


350 


56 




1. 7 


408 


353 


55 




10 


400 


340 


60 


ttmm2 




340 


280 


60 



[0 0 3 6] SI IcmZtlZZvlC *ftWT*»6tifc 

ettp t it&nmmzmc m& Lrzm&t vast lt'>& 

[0 0 3 7] 



|g*i:LT«*fl^©J6W3^**<5fc«**u Stein 



-6- 



(7) 



¥fffl¥- 1 1 - 1 9 9 2 1 1 



QD 









[?$- 






1 


IE® 




2 




[0 0 3 8] aiSK^S&D- 4 pdlO'J "rvl*— -X^mm 


3 




fLMte, &m?mn%f&. iM^Mttt* m-mv-'tz 


4 






5 






6 






7 






8 






9 






1 0 






1 1 




[HI] PalHS'J^-*^— ^H»0-»BfffiiEffiiaT* 


1 2 






1 3 


ft« (IE®) 


[12] nmmRmmm^mkm^om^cm^tz 


1 4 





[0 1] 



[02] 



6 lEflia 



8 a y v 



htm 



7 «*Bffi 



it 

Z $ z $ t 



^ 1 IE* 



2 as 




l l S*$?*ffi <««) 1 3 *t« (IES) 



©eST AVAILABLE COPY 

-7- 



